Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.002 Å; R factor = 0.039; wR factor = 0.106; data-to-parameter ratio = 12.9.
In the title compound, C 19 H 17 NO 2 , the piperidine ring adopts a chair conformation. The mean planes of the piperidine ring and the anthracene ring system are inclined at a dihedral angle of 38.7 (1) . In the crystal, adjacent molecules are linked through C-HÁ Á Á and -[centroid-centroid distance = 3.782 (1) Å ] interactions, forming a layer parallel to the bc plane. 
Related literature

Data collection
Oxford Diffraction GEMINI R ULTRA Ruby CCD diffractometer Absorption correction: multi-scan (CrysAlis RED; Oxford Diffraction, 2008) T min = 0.969, T max = 0.996 18914 measured reflections 2565 independent reflections 2189 reflections with I > 2(I) R int = 0.023 Refinement R[F 2 > 2(F 2 )] = 0.039 wR(F 2 ) = 0.106 S = 1.04 2565 reflections 199 parameters H-atom parameters constrained Á max = 0.12 e Å À3 Á min = À0.21 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg3 is the centroid of the C5-C8/C13/C14 ring.
D-HÁ
Symmetry code: (i) x; Ày þ 1 2 ; z À 1 2 .
Data collection: CrysAlis CCD (Oxford Diffraction, 2008); cell refinement: CrysAlis CCD; data reduction: CrysAlis RED (Oxford Diffraction, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009). This work was supported from funds for science in years 2011 as research project No. 538-8210-1030-12, and by grant DS/8210-4-0177-12.
For the above-mentioned reasons, the synthesis of new anthaquinone compounds seems to be important. Here, we present the report on the crystal structure of 1-(piperidin-1-yl)-9,10-anthraquinone.
In the molecule of the title compound ( Fig. 1) , likewise in the 1-dimethylamino-9,10-anthraquinone (Niedziałkowski et al., 2011 ) and 1-[methyl(phenyl)amino]anthraquinone (Yatsenko et al., 2000) , deviation of planarity of the anthraquinone skeleton is observed. In case of the title compound, such distortion is found to be 0.0885 (3) Å. The piperidine ring adopts a chair conformation, with ring-puckering parameters Q = 0.5742 (14) Å, Θ = 1.93 (14)° and φ = 11 (4)°. The mean planes of piperidine ring and anthracene ring system are inclined at a dihedral angle of 38.7 (1)°. The neighboring anthracene moieties are parallel or inclined at an angle of 63.9 (1)° in the crystal lattice. In the crystal structure, the adjacent molecules are linked by C-H···π (Table 2, Fig. 2 ) and π-π [centroid-centroid distance = 3.782 (1) Å] ( 
Experimental
To 0.5 g 1-chloro-9,10-anthraquinone (2.06 mmol) in 60 ml toluene was added the 177 mg of piperidine (2.05 mmol).
The reaction mixture was stirred in 80 °C oil bath for 48 h. After completed reaction, the resulting mixture was evaporated to remove solvent, and dissolved in 150 ml of dichloromethane. The product was washed with water (2 × 100 ml), the organic layer was dried with MgSO 4 , filtered and concentrated. The crude product was purified by silica gel column chromatography using dichloromethane: methanol mixture (5: 0.1). The product was obtained as red solid with yield 90%, 540 mg. Single-crystals were grown by slow evaporation from mixture of methanol and dichloromethane solution at room temperature (m.p. 112-114 °C). J 1 = 7.6 Hz, J 2 = 7.5 Hz); 7.738-7.779 (dt, 1H, H-7 Ar, J 1 = 0.8 Hz, J 1 = 1.2 Hz, J 1 = 7.4 Hz, J 1 = 7.8 Hz, J 2 = 7.6 Hz); 7.869-7.889 (dd, 1H, H-4 Ar, J 1 = 0.8 Hz, J 2 = 7.2); 8.211-8.233 (dd, 1H, H-5 Ar, J 1 = 1.2 Hz, J 2 = 7.6); 8. 273-8.295 (dd, 1H, H-8 Ar, J 1 = 1.2 Hz, J 2 = 7.2 Hz). IR (KBr): 2943, 2808, 1667, 1648, 1580, 1424, 1312, 1260, 1240, 1132, 1081, 896, 708 H 5.88, N 4.81; found: C 78.34, H 5.88, N 4.82 .
Refinement
H atoms were positioned geometrically, with C-H = 0.93 Å and 0.97 Å for the aromatic and methylene H atoms, respectively, and constrained to ride on their parent atoms with U iso (H) = xU eq (C), where x = 1.2 for the aromatic and x = 1.5 for the methylene H atoms. 
Computing details
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.25956 (7) 0.0478 (7) 0.0490 (7) 0.0395 (7) 0.0071 (6) 0.0057 (6) 0.0011 (6) C6 0.0666 (10) 0.0464 (8) 0.0468 (8) 0.0066 (7) 0.0065 (7) −0.0079 (6) C7 0.0716 (10) 0.0429 (8) 0.0577 (9) −0.0096 (7) 0.0036 (8) −0.0115 (6) C8 0.0500 (8) 0.0424 (7) 0.0505 (8) −0.0081 (6) 0.0053 (6) −0.0017 (6) C9 0.0374 (7) 0.0398 (7) 0.0420 (7) −0.0059 (5) 0.0066 (5) −0.0001 (5) C10 0.0382 (7) 0.0450 (7) 0.0386 (6) −0.0029 (5) 0.0053 (5) 0.0048 (5) C11 0.0359 (6) 0.0355 (6) 0.0319 (6) −0.0035 (5) 0.0009 (5) 0.0027 (5) C12 0.0365 (6) 0.0380 (6) 0.0363 (6) −0.0043 (5) 0.0030 (5) 0.0041 (5) C13 0.0422 (7) 0.0338 (6) 0.0350 (6) −0.0018 (5) 0.0019 (5) 0.0040 (5) C14 0.0408 (7) 0.0385 (6) 0.0319 (6) 0.0010 (5) 0.0017 (5) 0.0045 (5) N15 0.0361 (6) 0.0443 (6) 0.0331 (5) 0.0007 (4) 0.0007 (4) −0.0050 (4) C16 0.0405 (7) 0.0576 (8) 0.0384 (7) −0.0002 (6) −0.0027 (5) −0.0008 (6) C17 0.0401 (7) 0.0658 (9) 0.0583 (9) −0.0045 (6) −0.0018 (6) −0.0042 (7) C18 0.0413 (8) 0.0607 (9) 0.0667 (10) 0.0037 (6) 0.0112 (7) 0.0017 (7) 
